Food limitation induces severe competition for obligate seed-feeding insect larvae that are unable to leave the seed selected by their mother. The number of eggs laid per seed and the number of larvae hatched from the eggs are important determinants of whether larval behaviour within the seed will be of the scramble or the contest type. In maize weevils, Sitophilus zeamais, few adults emerge per seed regardless of the number of eggs laid, which may arise from scramble competition, if the optimum egg density (i.e. egg density leading to maximum total larval fitness) is low compared to the number of eggs laid per seed, or from contest competition due to direct interference among the larvae. The behavioural process and the ecological outcome of competition were assessed in two strains of the maize weevil. Neither strain showed a reduction in body mass with increased competition, and they had similar optimal egg densities (two eggs per seed). There was a hump in the larval fitness curve suggesting a scramble competition, but this conclusion is compromised because the optimum egg density was small (two eggs per seed). X-ray imaging of seeds was used to observe interactions of larvae within the seed and showed direct interference, with aggression among the larvae. This provides evidence of contest-like competition within seeds even when egg density was low. Hence, one should be cautious in inferring the underlying type of competitive behaviour from variables such as body mass and initial egg density per seed. Direct observation of behaviour is required to make such an inference. 1985; Smith 1990 Smith , 1991 . Nicholson (1954) originally defined two distinct strategies of intraspecific competition, scramble and contest, which are frequently recognized in terms of resource use (e.g. Varley et al. 1973; Lomnicki 1988) . In scramble competition, all members of a population have equal access to a limited resource, whereas under contest competition some members of a population (the winners) secure the available resource for their survival and reproduction, unlike others (the losers), who die.
The resource-limitation concept of competition is populationbased. However, Nicholson (1954) also recognized the process by which competition takes place (i.e. its behavioural mechanism). The process of scramble competition takes place when there is accommodation of all competitors within a resource patch. The scramble process allows increased survival, but with reduced individual resource gain and consequently lower body mass gain with development, unlike in contest competition (Bakker 1961; Miller 1967; De Jong 1976; Giga & Smith 1991; Toquenaga 1993; Jansen & Sevenster 1997; Lale & Vidal 2001; Guedes et al. 2007 ). Contest competition implies direct interference among competitors (i.e. behavioural interference, such as aggressive attack) and typically only a single winner per territory (De Jong 1976; Smith & Lessells 1985; Guedes et al. 2007; Mano et al. 2007 ). The proximate behaviour underlying competition is, however, poorly studied, particularly for seed beetles (Guedes et al. 2003 (Guedes et al. , 2007 Alves-Costa & Knogge 2005) . This is because competition strategies are usually inferred from their final outcome: the relationship of the number (or fitness) of surviving individuals to the initial number entering the limited resource (Varley et al. 1973; Bellows 1982; Guedes et al. 2003) .
There have been proximal studies of larval competition with the cowpea weevil, Callosobruchus maculatus (F.) (Coleoptera: Bruchidae), in which contest competition prevails in small host seeds (Messina 1991 (Messina , 2004 . Preliminary investigation of a 'contest' strain of C. maculatus indicated that vibrations are likely to mediate the process of competition, leading the dominant larva delaying the development of the conspecifics (Thanthianga & Mitchell 1987) , although no playback studies were carried out to confirm this
